This paper analyzes how changes in the enforcement of labor regulations impact on the compliance rate in a context where the labor rules and the characteristics of the labor inspection system differ by firm size. In addition to the channels analyzed in the existing literature -the deterrence effect of labor inspections and the movement of displaced workers into the informal sector, this paper adds a margin of adjustment not analyzed before: firms can reduce their size to take advantage of lower penalties for violating the labor rules and/or less stringent regulations. I analyze empirically which forces have dominated for workers employed in firms of different size in Peru during [2008][2009][2010][2011][2012][2013]. I measure the enforcement of labor regulations as the number of labor inspections per hundred workers at the regional level, and I instrument it using a measure of the arrival cost of labor inspectors to the firms. The findings reveal that the degree of enforcement had little impact on the compliance with labor regulations. The effect of firms reducing their size to enjoy lower fines and/or less stringent regulations was small in magnitude and the direction of the effect was not clear. The general lack of effect of the enforcement measure on the compliance with the labor rules indicates that the labor inspection system is not effective in Peru, either because it is not able to generate the incentives to comply with labor regulations (e.g. because of lack of resources) or because it fails to overcome the consequences of the adjustment process associated to an increase in the compliance level (e.g. displaced workers moving into the informal sector of the economy). 
Introduction
The non-compliance with labor market regulations is widespread in Peru as in many Latin American countries. In 2014, 54.2% of salaried workers in the private sector didn't receive pension contributions, 48.8% didn't have a labor contract, while 32.4% received a monthly earning below the legislated minimum wage (SEDLAC, 2016) . As expected, the share of workers uncovered by labor benefits is larger when they are employed in firms of small size. For instance, 87.6% of salaried workers in private firms of 10 employees or less didn't receive pension contributions in 2014 according to the national household survey, while that figure was 48.9% for workers in firms of 11 to 100 employees.
The government of Peru has implemented a set of policies during the 2000s with the aim of increasing the level of compliance with labor regulations (ILO, 2014) . These measures included a special labor regime for small-sized firms, the Labor Regime for Micro and Small firms (MYPE regime), set up in 2003 and expanded in 2008. 1 Initially, this regime reduced the strictness of some labor obligations for micro firms. 2 Since 2008, it also covers small firms but the reduced stringency of labor regulations is usually lower for them. Thus, micro firms have less strict labor regulations compared to small firms in some cases, e.g. health insurance
contributions. Other labor regulations continue being applicable to all workers regardless the size of the firm where they work, e.g. the minimum wage.
The labor inspection system is other strategy used by the government of Peru to increase the level of compliance with the labor rules. As in other Latin American countries, inspection activities are focused on formal firms in Peru. Labor inspections are leaded and carried out by regional agencies spread throughout the country. When a labor inspector detects a violation to a labor market regulation, a monetary fine is proposed. In Peru, fines differ according to the severity of the violation and the number of workers affected. The fines also vary depending on the size of the firm that was detected violating the labor rules. Micro and small firms are benefited with a 50% reduction in the amount of the fine compared to what a large firm would have paid for the same violation.
1 Other measures were the introduction of a simplified income tax system for micro firms and the implementation of an electronic payroll system in 2008 which replaced the previous payroll books (ILO, 2014) . 2 According to the classification endorsed in 2008, a micro firm employs between 1 and 10 workers, while a small firm employs between 1 and 100. The classification also considers thresholds on the value of annual sales. Any other firm is considered a large firm. See Section 3 for more details.
In this paper I explore microdata from Peruvian household surveys for the period 2008-2013 to analyze how changes in the enforcement of labor regulations affect the compliance rate at the regional level in a context where the labor rules and the characteristics of the labor inspection system differ according to firm size. I expect the usual forces analyzed by other papers to be at play here -the deterrence effect of labor inspections and the movement of workers to the informal sector of the economy where firms are not inspected (Ronconi, 2010; Bhorat et al. 2012; Almeida and Carneiro, 2012; . However, the design of labor market regulations in Peru jointly to a scheme of penalties for violations to the labor rules that depends on the size of the firms add a margin of adjustment not analyzed before. When the degree of enforcement increases, large firms may choose to cross the size threshold to become small and enjoy lower fines and/or less rigid labor regulations. Small firms may become micro in order to face more flexible labor regulations and equal fines. I intend to identify empirically which forces have dominated for micro, small and large firms in Peru during [2008] [2009] [2010] [2011] [2012] [2013] and to disentangle some of them.
In absence of firm level data, I use information from the Peruvian household survey (ENAHO) where workers report their own working conditions and the size of the firm where they are employed. I restrict the analysis to the period 2008 (a new definition of small firms was implemented that year) to 2013 (a new change in the classification of firms and some changes to the labor inspection system were introduced in 2014). Information on labor benefits includes enrolment into the pension system and having a labor contract. The surveys also collect information on the number of hours of work during the last week and labor earnings that I compare with the legislated maximum of weekly hours of work and with the minimum wage respectively. The sample comprises wage employees from the private sector aged 15 to 65 (the legislated retirement age) and excludes workers from the primary sector, domestic workers, and workers with apprenticeship contracts all of whom have labor regimes different from the MYPE regime and the General Labor Regime -the regime applicable to firms of large size. 3 I measure the regional degree of enforcement as the annual number of inspection per hundred salaried workers in the private sector. There is no information regarding differences in the inspection intensity by size of the firm. The only reference about this point is an annual inspection target of 20% of micro firms established by law.
The identification of the effect of the degree of regional enforcement on the compliance with labor regulations requires dealing with the possible impact of the compliance rate on the degree of enforcement (reverse causality problem) and the correlation of the enforcement measure with unobserved institutional and development time-varying characteristics at the regional level (omitted variables problem). I propose to use an instrumental variable strategy. The proposed instrument is a measure of the arrival cost of labor inspectors to the firms. Labor inspectors travel by car or using public transportation from the local inspection agencies to the firms to be inspected. The extension of the road network and the traffic in each region provides a measure of the arrival cost to the firms. The arrival cost is defined as the logarithm of the number of per capita crossing vehicles per kilometer of regional roads. First stage results show that the measure of arrival cost is a strong predictor of the regional enforcement level.
Results reveal that the regional degree of enforcement affected the compliance with only few of the labor regulations analyzed. The estimated impacts differ depending on the size of the firms where workers are employed and on the geographic area. An increase in the number of inspections per hundred workers leads to an increase in the shares of workers earning the minimum wage in small and large firms, and to an increase in the share of workers in micro firms having a labor contract, although this last result is statistically weak. When the sample is restricted to the urban area, an increase in the degree of enforcement generates a reduction in the shares of workers enrolled into the pension system in small and large firms, indicating different adjustment patterns in urban and rural areas. No effect was found for the compliance with the maximum hours of work regardless the size of the firm where workers are employed. The findings also show that the effect generated by firms crossing the size thresholds to enjoy lower monetary fines and/or more flexible regulations is small in magnitude and it is not clear in which direction operates -it increases the compliance in some cases and it reduces it in some others.
The general lack of effect of the enforcement measure on the compliance with the labor rules leads to the conclusion that the labor inspection system is not effective in Peru, either because it is not able to generate the incentives to comply with labor regulations (e.g. because resources are scarce, fines are too low, and/or labor inspectors turn a blind eye on violations to the rules) or because it fails to overcome the consequences of the adjustment process associated to an increase in the compliance level (e.g. displaced workers moving to the informal sector of the economy).
This paper contributes to the literature that analyzes the relationship between enforcement of labor market regulations and labor market outcomes. The large non-compliance level with the labor law especially in developing countries, has led to the emergence of studies emphasizing the importance of enforcement of labor regulation. Among the studies analyzing country-specific experiences, the evidence indicates that higher enforcement of the labor law increases the compliance with labor market regulations (Ronconi, 2010; Almeida and Carneiro, 2012; or does not generate any effect (Bhorat et al., 2012) , increases the compliance among men and reduces the compliance among women (Viollaz, 2016) , reduces firms' size and possibly productivity (Almeida and Carneiro, 2009) , decreases job creation and increases job destruction (Almeida and Poole, 2013) , reduces de provision of non-mandated benefits , and generates wage adjustments -mainly reductions of formal wages at the top of the wage distribution and increases of informal wages (Almeida and Carneiro, 2012; . Regarding the effect of the degree of enforcement on the level of compliance, the channels analyzed by this literature have been the deterrence effect of labor inspections and the movement of displaced workers to the informal sector of the economy.
This paper brings into consideration, to my knowledge for the first time, an additional margin of adjustment which is the downsizing of firms in order to take advantage of less stringent labor regulations and/or lower penalties for violating the labor rules.
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The paper is structured as follows. The next section (Section 2) provides a description of labor market regulations in Peru and statistics on the compliance level. Section 3 describes the labor inspection system and proposed an enforcement measure to be used in the empirical analysis. Section 4 discusses theoretically the expected effects of a change in the degree of enforcement on the compliance with labor rules in Peru. Sections 5 and 6 present the empirical strategy and the results obtained, while Section 7 concludes. and 1700 tax units. Any other firm is considered medium or large. I will refer to these firms as large firms in this paper.
Size based labor regulations and compliance in Peru

Labor market regulations
Special labor benefits for workers in micro firms -lower benefits compared to workers in other firms-were first established in the MYPE regime set up in 2003 (Law 28015). Some modifications to the MYPE regime were introduced in 2008 (Legislative Order 1086). First, the degree of stringency of labor regulations -or conversely, the generosity of labor benefits-was reduced even more for micro firms. Second, small firms were included in the regime with a degree of stringency of labor rules in between the degree for micro and large firms. Labor relationships in large firms continue being regulated by the General Labor Regime.
The main differences in labor benefits for workers in micro and small firms compared to workers in large firms are as follows. Vacation time and family allowances are equal for workers in micro and small firms and smaller than the benefit for workers in large firms. The surcharge for night shifts is larger for workers in small and large firms compared to workers in micro firms.
The contributions to the health insurance system are paid entirely by the employer for workers in large and small firms (ESSALUD system), while the state pays half of the contribution for 5 The Law 30056 that was passed on 2013 and came into force in 2014 classifies firms according to the annual value of sales only. 6 The tax units are units of reference used for tax purposes. For instance, the tax unit was set at 3450 nuevos soles (1158 USD) in December 2007 and it was 3700 nuevos soles in December 2013 (1329 USD).
workers in micro firms (SIS system). Regarding the contributions to the pension system, they are completely paid by workers in Peru while employers have the obligation of enrolling employees into the system and deducting the contributions from the monthly wage. The 2008 reform established they are mandated for workers in all firms, but workers in micro firms can choose to contribute to the Sistema de Pensiones Sociales (SPS) in which case, the state pays half of the contribution. The SPS, however, has not started to operate. Thus, between 2008 and 2013, the previous rule was applied meaning that the enrolment into the pension system was voluntary for workers in micro firms. Finally, the compensation for length of service, the annual reward and the severance pay are lower for workers in micro firms compared to workers in small and large firms, and these benefits are also lower for workers in small firms in comparison to workers in large firms.
Other workers' rights established in the General Labor Regime apply to all workers regardless the size of the firm. They include: a monthly wage equal or above the minimum wage;
a maximum of 8 working hours a day and 48 hours a week; a break of no less than 45 minutes a day; a minimum of 24 hours of rest time during the week; a paid maternity leave of 90 days and a paternity leave of four days. All labor relationships must be established through a written contract (Ley de Productividad y Competitividad Laboral, Law 728).
Compliance with labor market regulations
Compliance with labor market regulations is low in Peru. The Encuesta Nacional de Hogares (ENAHO) contains data on pension contributions, monthly earnings, hours of work, and labor contracts. All the information is reported by workers. With this information it is possible to construct binary variables indicating if a wage employee is enrolled in the pension system, if he/she earns a monthly wage equal or above the minimum, if he/she works no more than the legal maximum of weekly hours, and if he/she has a labor contract.
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The sample of workers from the private sector aged 15 to 65 (excluding workers from the primary sector, domestic workers, and workers with apprenticeship contracts) comprised 47.8%
of wage employees on average during 2008-2013. Only 44.0% of them were enrolled into the pension system, 66.0% earned a monthly labor income in the main occupation equal or above the 7 In Peru, the minimum wage for employees working less than 4 hours a day is proportional to the number of hours worked . That adjustment was included in the calculation of the compliance rate. I considered the number of weekly hours of work in the main occupation only. minimum wage, 60.8% worked no more than legal maximum of weekly hours, and only 43.5%
had a written labor contract (Figure 1 ).
Among wage employees, 49.3% were employed in micro firms (between 1 and 10 employees) during 2008-2013, while the figures for small (between 11 and 100 workers) and large firms were 28.0% and 22.7%. 8 The pattern of compliance with labor market regulations by firm size indicates that the share of workers covered by these regulations tends to be larger the larger the size of the firm (Figure 1 ). The percentage of labor relationships governed by a labor contract -a regulation that applies equally to all firms-was approximately 7 times larger for workers employed in large firms compared to micro firms. The ratio was around 4.5 for the percentage of workers enrolled into the pension system. The gap in this case is in keeping with the voluntary nature of the pension contributions for workers in micro firms during the analyzed period. The percentage of workers earning the minimum wage or above -a regulation that applies equally to all firms-was almost twice as large in large firms compared to micro firms.
Finally, the increasing pattern of compliance by size of the firm is not present for the maximum hour of work per week -another regulation with no difference by firm size. The share of salaried workers covered by this regulation was very similar in the three groups of firms, and it was slightly larger in micro and small firms compared to large firms.
The pattern of compliance with labor market regulations also differs by region (Figure 2 ).
The average percentage of workers enrolled into the pension system during 2008-2013 ranged from a minimum of 11.2% in Apurimac to 62.3% in Ica. There is also a large heterogeneity in the coverage of the minimum wage legislation by region. Apurimac was also the region with the lowest percentage of workers earning the minimum wage or more (37.1%), while Lima had the highest rate of coverage (76.1%). The average percentage of workers with a labor contract was only 14.3% in Apurimac -minimum value-, while the maximum was 58.4% in Callao. Finally, the average compliance with the legal maximum of weekly hours of work was larger compared to the other labor regulations. In Loreto, the region with the minimum rate of compliance, 52.6% of salaried workers worked no more than the legal maximum of weekly hours, while in Cajamarca the compliance reached 71.5% (the highest rate).
Calculations on the intensity of compliance with labor regulations indicate that the average percentage of workers in the sample that enjoyed the four labor benefits covered by the ENAHO was only 17.8% over the period (Figure 3 ). The percentage covered by at least one of them was 92.4%, while the percentage with none of them reached 15.0%. The percentages of workers receiving all labor benefits and receiving at least one of them increase with the size of the firm.
The opposite occurs with the percentage who does not receive any labor benefits.
The large percentage of workers receiving some of the benefits but not all of them reveals that firms do not restrict their choices to complying with all the regulations or not complying with any of them. One possible interpretation is that firms choose the regulations they violate depending on the saving of labor costs and on the expected fine. The data analyzed so far shows that the non-compliance is larger for the enrolment into the pension system and the labor contract which are "serious" violations and penalized with a lower fine than the non-compliance with the minimum wage and the maximum hours of work which are "very serious" violations in the Peruvian system. 
The labor inspection system in Peru
How the labor inspection system works?
The labor inspection system in Peru is a public service set up to monitor the compliance with labor market and social security regulations in the private sector, give guidance and technical advice on labor matters, and penalized the violations to the rules. Each of the 25 regions in Peru has one Inspección Regional de Trabajo in its jurisdiction (regional inspection agency of high rank) and some of them have Inspecciones Zonales de 9 Next section provides details on the labor inspection system in Peru and on the fines applied.
Trabajo (regional inspection agencies of low rank). 10 The labor inspection functions of the regional agencies extend to each region's territory.
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Every year, the DNIT prepares the national annual plan of labor inspections in coordination with regional governments. Then, each regional government leads and carries out the labor inspections in its territory, as it states in the Ley Orgánica de Gobiernos Regional (Law 27867).
The electronic payroll system implemented in place of the old payroll books in 2008, allowed to extend the reach of the MTPE, easing the planning of the inspection functions (Rani, et al., 2013; Díaz, 2014b; ILO, 2015) . Labor inspections are carried out in urban areas mainly. The rural sector has received labor inspections, but they are not usually part of the annual inspection plan (Díaz, 2014a; Díaz, 2014b) . The reason is the scarcity of resources. As was documented for other Latin American countries, the labor inspection system in Peru has very few labor inspectors for the size of its working population (Weil, 2008) . For instance, in 2009 the system had only 406 labor inspectors in the whole country, only 6 of the 25 regions had a supervisor, and most labor inspectors were 10 The region of Junin has 5 regional agencies, Arequipa, Ica, Piura and San Martin have 4 regional agencies, Cusco, La Libertad, Lima, Moquegua and Ucayali have 3 regional agencies, Amazonas, Ancash, Apurimac, Cajamarca, Loreto, Madre de Dios, Puno and Tacna have 2 regional agencies, while Ayacucho, Callao, Huancavelica, Huanuco, Lambayeque, Pasco and Tumbes have one regional agency. The number of regional agencies did not change during the period covered in this study. 11 There is only one exception to the regional boundaries of labor inspection activities. The DNIT can assign a regional inspection agency to perform labor inspections in a different region when a firm to be inspected carries out its activities in more than one region. 12 The electronic payroll system in place between 2008 and 2010 was due to employers with more than 3 employees (Decreto Supremo 018-2007) . In 2011, some clarifications were introduced to the legislation regarding the electronic payroll system (Decreto Supremo 015-2010 and 008-2011) . With these modifications, all employers have the obligation to present electronically the information about employees, remuneration, and contributions.
concentrated in the regions of Lima and Callao (Díaz, 2014; Julca Babarzy, 2013; Requejo Alemán, 2013) . According to the Ley General de Inspección del Trabajo (Law 28806), the MTPE jointly to the regional governments should guarantee the availability of human resources and equipment to carry out the inspections. In case the means of transport to arrive to the firms to be inspected are lacking, the MTPE and regional governments should refund the transport expenses. However, in most regional agencies the transport expenses are covered long after the labor inspections are carried out, and in some of them they are never reimbursed (Requejo Alemán, 2013).
Labor inspectors target different types of violations. "Minor" violations include violations to documentary requirements mostly, such as the lack of delivery of the labor contract or pay stub to workers. "Serious" violations include the lack of essential data of labor contracts in the employees' register that firms keep, violation of regulations regarding the amount, place and time of payment of remuneration and labor benefits including contributions to the health insurance and pension system, lack of labor contract or the unilateral modification of the contract by the employer. "Very serious" violations include among others, the non-compliance with the minimum wage legislation, violation of regulations regarding the extension of working days, holidays and leaves, violation of norms related to child labor, any discriminatory behavior of the employer, and actions affecting the workers' dignity.
When labor inspection activities finish, the labor inspector prepares a report about the results.
If a situation of non-compliance with the law is detected, the employer receives a proposal to solve the irregularity in certain period of time in exchange for a reduction in the penalty. The SUNAFIL started operating in April 2014. Under the new structure, the system is mainly centralized on the SUNAFIL which has the role of perform labor inspections on large and small firms, while the regional inspection agencies have the role to inspect micro firms.
Enforcement of labor market regulations
The measure of enforcement of labor market regulations is the number of labor inspections per hundred salaried workers employed in the private sector in each region and year, excluding workers from the primary sector, domestic workers and workers with apprenticeship contracts.
Enforcement is expected to vary at the regional level for at least two reasons. First, as pointed out in the previous sub-section, labor inspection resources (labor inspectors and means of transportation) differ across regions. Second, labor inspections were leaded and carried out by the regional agencies with jurisdiction in each region during the period analyzed. That means that regional agencies had the space to pursue different objectives, e.g. maximize the compliance level or preserve employment opportunities when regional economic conditions are bad and unemployment high. Moreover, the Peruvian labor inspection system follows the Latin approach where inspection responsibilities are highly decentralized (Piore and Schrank, 2008) 
Theoretical channels
The labor inspection system has the role of protecting workers' rights. When the enforcement of labor market regulations increases, for instance through a rise in the number of inspections, an increase in the level of compliance is expected. The increased compliance is explained by the perception of a higher probability of being inspected and fined (deterrence effect).
The rise in labor costs for firms that increased their compliance level can lead them to reduce the size of their labor force, among other margins of adjustment (Micco and Pages, 2006; Ahmad 14 The average change in the enforcement measure for the 12 regions with lower level of enforcement in 2008 was 0.41 inspections per hundred workers, while the average change for the regions above the median value of 2008 was 0.50. 15 The average reduction in the enforcement measure for the regions below the median value of 2010 was 0.04 inspections per hundred workers, while the average reduction for the regions above the median of 2010 was 0.29.
and Pages, 2007; Amin, 2008; Almeida and Carneiro, 2009) . 16 A possible associated effect is that workers who lose their jobs may offer their hours of work in the informal sector depending on workers' valuation of the mandated benefits being enforced (Almeida and Carneiro, 2012; . That effect is possible because labor inspections are focused on formal firms in Peru. Thus, an increase in the enforcement effort may lead to a growth in the share of workers not covered by labor benefits (movement into the informal sector effect).
The different degrees of stringency of labor market regulations according to firm size in Peru, i.e. regulations are less strict the smaller the size of the firm, and the heterogeneities in the characteristics of the labor inspection system according to firm size, i.e. fines are lower for micro and small firms, create other margin of adjustment. More specifically, firms can decide to cross the size thresholds in order to enjoy lower fines and/or less stringent labor regulations (size thresholds effect). I differentiate three regimes depending on the severity of regulations and fines that firms face. First, there is the regime of "same labor market regulations and different fines".
That is the case of labor benefits entitled to all workers regardless the size of the firm, such as the minimum wage, which violation leads to fines twice as large for large firms compared to micro and small firms (for a given number of workers affected by the violation). Second, there is the regime of "different labor market regulations and equal fines". That is the case of some labor benefits which differ between micro and small firms, such as the enrollment of workers into the pension system, which violation is equally penalized by the labor inspection system (for a given number of workers affected by the violation). Finally, the regime of "different labor market regulations and different fines" refers to those regulations with different degrees of stringency between micro/small firms and large firms, such as paid vacation time, which are penalized harder in absolute terms when the offender firms is large.
Under the regime of "same labor market regulations and different fines" an increase in the enforcement level can lead large firms which are not complying with some labor rule/s to become small in order to be penalized with a lower fine in case of being detected by a labor inspector. 17 This decision will depend on the evaluation of the change in the cost and benefit of evading the regulations and the change in revenues due to a small number of workers. The benefit of not complying with the labor rules will be the same in a per worker basis under this regime, but the cost will be smaller because small firms pay lower fines compared to large firms.
For those firms that decide to cross the size threshold, the reduction in the number of employees could take place through the dismissal of workers or through the substitution of formal workers with informal workers, as the number of employees considered to become part of the MYPE regime is the staff enrolled in the electronic payroll system. Thus, an increase in the enforcement level may result in a reduction in the average compliance level for firms of small size and an increase for large firms, ceteris paribus.
An increase in the enforcement effort under the regime "different labor market regulations and equal fines" can generate incentives for small firms which are violating some labor rule/s to become micro in order to enjoy more flexible regulations. For these firms, the cost of being detected by a labor inspector continue being the same under this regime (micro and small firms are equally penalized for the same violation), but the benefits are smaller due to the less stringent regulations for micro compared to small firms. For those firms that decide to cross the size threshold and become micro, the adjustment may involve the dismissal of workers or the substitution of formal with informal workers. Overall, under this regime an increase in the average compliance with labor regulations for small firms is possible, while the average compliance level may increase or fall for micro firms, ceteris paribus.
Finally, under the regime "different labor market regulations and different fines" an increase in the enforcement level generates incentives in opposite directions. On the one hand, large firms can benefit from lower fines if they become small, increasing the incentives to keep violating labor regulations. On the other hand, these regulations are more flexible for micro and small firms under this regime, implying that the compliance will be cheaper if a large firm becomes small.
The three regimes described so far are not mutually exclusive, meaning that firms make decisions considering all the incentives arising from a change in the degree of enforcement given their size before the change. All in all, the design of labor market regulations jointly to the heterogenous penalization policy by firm size and the focus of labor inspections on formal firms generate incentives to the compliance with labor rules which go in opposite directions and differ by firm size. The combination of the different forces at work may end up offsetting the intended effect of labor rules and the labor inspection system: to increase the share of workers covered by labor benefits.
Empirical model
In this section I detail the econometric strategy to analyze the relationship between enforcement of labor market regulations and compliance in the Peruvian labor market differentiating by firm size.
The main specification regresses indicator variables for compliance with the enrollment into the pension system, with the minimum wage, with the maximum weekly hours of work, and with a written labor contact (one at a time) for individual i, in region r and year t ( in equation (1) below) on the measure of enforcement for region r and year t, which is defined as the logarithm of the number of inspections per hundred salaried workers ( in equation (1)) and its interaction with indicator variables for the size of the firm where worker i is employed ( in equation (1), s=micro, small, large). The sample includes wage employees from the private sector aged 15 to 65 (the legislated retirement age), excluding workers from the primary sector, domestic workers, and workers with apprenticeship contracts. Firms are classified into micro, small and large using the criterion of the number of employees, but not the thresholds of annual sales as that information is not available in the household surveys.
The model also controls for a set of individual characteristics ( in equation (1)) (gender, age and age squared, indicator variables for the educational level, an indicator variable of civil status, the number of children under 14 years of age at home, race and urban area indicators, and economic sector indicator variables), and several variables at the region level with variation over time ( in equation (1)). These regional variables are included to control for characteristics that can be correlated with the level of enforcement and can affect the level of compliance as well, like the regional business and political cycle and the development level (Piore and Schrank, 2008; Ronconi, 2010; Murillo et al., 2011; Ronconi, 2012) . These variables are the fiscal result as a percentage of total incomes, the logarithm of the amount of per capita money lent by the banking system to the private sector, the logarithm of the per capita MWh of electricity consumed, the regional unemployment rate, the logarithm of the average per capita household income, the share of poor households receiving food programs, the Gini coefficient of the per capita household income, and the share of precarious dwellings. Finally, I also include as a control variable the logarithm of the number of orientation actions per hundred salaried workers in each region and year.
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(1)
The model includes region and year fixed effects ( and in equation (1) respectively). The standard errors are clustered at the region level.
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The parameters of interest in equation (1) Labor inspectors travel by car or using public transportation from a regional agency in region r to the firms to be inspected in some location of region r. The extension of the road network in region r provides a measure of the arrival cost to the firms. With a wider network, a higher geographic dispersion of firms is expected, increasing the arrival cost in terms of money and time. The arrival cost is also affected by the traffic in the road network in each region. A larger number of vehicles is expected to increase the transportation cost as well. The instrumental variable is defined as follows:
The variable is the extension of the region road network (national plus regional roads) in kilometers divided by the region territory. This variable differs greatly across regions, but the 18 The Data Appendix provides details on variables definitions and sources of data. 19 I estimate linear models as they capture an average effect of economic interest avoiding interpretation problems arising from a non-linear second stage (Angrist and Krueger, 2001 (2) includes all the previous controls and adds some business cycle and development variables at the regional level. They are the logarithm of the per capita MWh of electricity consumed, the regional unemployment rate, and the share of precarious dwellings -specification (2) from here on.
The measure of the arrival cost of labor inspectors is statistically significant at 1% level in the two proposed specifications, and the estimates are stable across models. As expected, an increase in the measure of arrival cost reduces the degree of enforcement. Specifically, a rise of 1% in the arrival cost reduces the enforcement in around 0.16-0.18% regardless the size of the firm. Considering, for instance, the average annual change in the regional cost of arrival measure (8.34%), this relationship turns into a reduction of the enforcement level of around 1.33%-1.50%.
Results
Changes in the enforcement measure and compliance by firm size
20 Regional inspection agencies are based in the main cities of each region (e.g. capital city) where a large share of firms is expected to be located. A measure of the geographic dispersion of firms in each region's territory would improve the instrument as an arrival cost measure. However, the lack of that information does not affect the validity of the instrument. Table 2 shows the estimates of the effect of the enforcement measure on the compliance with the enrolment into the pension system, minimum wage, maximum weekly hours of work, and labor contract. As explained in Section 4, different forces are expected to be at play. First, more enforcement should increase the compliance level through a deterrence effect. Second, small and large firms may decide to adjust their size to become micro and small respectively in order to enjoy lower fines and/or more flexible regulations. Third, workers who become unemployed in the adjustment process may find a job in the informal sector of the economy which is not inspected.
Panel 1 shows the results for the compliance with the enrolment into the pension system.
Column (1) presents the average result without allowing the effect to differ by firm size. The estimated coefficient is very small in magnitude and not significant statistically. When the model includes interactions with indicator variables for the size of the firm where a worker is employed (columns (2) and (3) for the two specifications described above), there is a negative effect on large firms although not significant. In small firms the share of workers enrolled into the pension system falls with a higher level of enforcement in comparison to large firms in both specifications (effect significant at 10% level). Thus, the total effect is negative for small firms although significant in specification (1) only. Specifically, a 10% increase in the enforcement measure reduces the rate of enrolment into the pension system by 3.3 percentage points in small firms. For micro firms, both the differential effect with respect to large firms and the total effect are positive but not significant. The last column shows OLS estimates using specification (2) for comparative purposes. The effects go in the same direction than IV estimates, but they are smaller in absolute value.
Panel 2 of Table 2 shows the effects of the enforcement measure on the compliance with the minimum wage regulation. There is a general increase when the model doesn't distinguish by size of the firm (column (1)). The next two columns show that a rise in the enforcement measure leads to higher shares of workers earning the minimum wage in large and small firms. The effect is approximately 3 percentage points for each 10% increase in the level of enforcement. The effect in micro firms is zero statistically.
Estimates of the impact of the enforcement measure on the share of employees working no more than the legal maximum of weekly hours appear in panel 3 of Table 2 and show no effect at all. The estimated coefficients are very small and not significant in statistically terms. Table 2 presents the effect on the compliance with the labor contract regulation. The effects are zero statistically, except for an increase in the share of employees with a labor contract in micro firms (significant at 10% level using specification (2)). The effect indicates an increase of 2 percentage points in the share of workers covered by this regulation in micro firms for each 10% increase in the degree of enforcement.
Finally, panel 4 in
In summary, few statistically significant effects of the degree of enforcement on the compliance with labor regulations were found. This could be indicating the lack of effectiveness of the labor inspection system or the effect of forces operating in opposite directions. As pointed out before, firms make decisions considering all the incentives arising from a change in the degree of enforcement, and these incentives could go in different directions and differ depending on the size of the firms. According to the results obtained here for Peru, in large firms the share of workers earning the minimum wage increased, but no change was observed for other regulations. For workers employed in firms of small size, there was a rise in the share receiving the minimum wage and a reduction in the share enrolled into the pension system (although this effect was not robust to the inclusion of additional regressors), with no change in the remaining labor rules. Finally, in micro firms the share of workers with a labor contract increased, with no change in the other labor benefits analyzed. The few effects identified were mainly in the direction of increasing the level of compliance, indicating that at least for these few cases the deterrence effect of labor inspections jointly to any positive impact of the size thresholds effect dominated over the movement into the informal sector effect and any negative impact of the effect of firms crossing the size thresholds. For the remaining labor regulations, these positive and negative forces (if any) offset each other leading to null effects.
Separating the effect of firms crossing the size thresholds
The next step is to try to disentangle the effect generated by firms crossing the size thresholds from the estimates obtained in the previous sub-section. In the absence of firm level data, I
calculated the shares of workers employed in firms of a size right above the thresholds in each region, economic sector and year. 21 I expect these shares to represent the mass of workers who can potentially move from being in a small firm to be in a micro firm, and from being in a large firm to be in a small one. Then, I included as control variables the interaction between the share of workers above the size threshold for micro firms (10 employees) and indicator variables for micro and small firms, and the interaction between the share of workers above the size threshold for small firms (100 employees) and indicator variables for small and large firms. The reasoning is that the movement of firms from the right to left of a size threshold as a response to a higher degree of enforcement can have an impact on the compliance level at both sides of the threshold. Table 3 shows the results obtained using specification (2) and three different definitions of workers who can potentially cross the size thresholds: the share of workers in firms that surpass the size thresholds by 25%, 50% and 75%. 22 The estimates for the enrolment into the pension system appear in panel 1 and show qualitatively similar results than before: a reduction in the share of enrolled workers in small firms compared to large firms, but no significant effect for the aggregate of small firms. The comparison of this statistically significant coefficient with previous estimates in Tables 2 reveals a small increase of the effect in the model that uses the 25% definition, and a small reduction in the 50% and 75% models. Results for the minimum wage regulation show an increase in the share of workers earning the minimum wage in large and small firms (Panel 2 of Table 3 ). The magnitude of the effects are similar than before in the model that controls for the share of workers in firms surpassing the size thresholds by 25%, and lower when that percentage is 50% and 75%. Estimates for the compliance with the maximum weekly hours of work show again no statistically significant effect (Panel 3 of Table 3 ). Finally, the previous increase in the share of workers in micro firms having a labor contract disappears when the model controls for the size thresholds effect (Panel 4 of Table 3 ). In the models that use the 50% and 75% definitions, the effect is close to be significant at 10% level and the magnitude smaller than in previous estimations in Table 2 .
In summary, this sub-section has shown that only a small part of the few impacts identified in the previous sub-section was explained by the size thresholds effect. The generally smaller magnitude of the effects found in this sub-section indicates that the decision of firms to change their size to enjoy lower fines and/or more flexible regulations leads to increases in the compliance with the rules. The remaining positive impacts on the share of workers covered by labor market benefits (minimum wage in large and small firms) should be explained by the dominance of the deterrence effect of labor inspections over the movement of laid off workers to the informal sector of the economy.
Additional estimations
In order to obtain further confirmation of previous findings, I run two additional set of regressions. The first one excludes the rural area from the sample. Section 3 pointed out that the rural area has received labor inspections during the period analyzed, but inspection activities are mainly focused on urban areas due to the scarcity of resources. Under these conditions, it is possible that businesses located in the rural area do not perceive any change in the probability of being inspected when the percentage of inspections per hundred workers changes, fading away the effect of the enforcement measure.
The results obtained when restricting the sample to urban observations appear in Table 4 . For each of the outcome variables, column (1) shows the instrumental variables estimates using specification (2), while column (2) also controls for the size thresholds effect using the share of workers in firms surpassing the size thresholds by 50%. The share of workers enrolled into the pension system falls for urban workers in large firms when the degree of enforcement increases (effect significant at 10% level). This effect disappears when the model controls for the effect of firms crossing the size thresholds. In small firms, the share of workers enrolled into the pension system falls in both models and the reduction is larger when the size thresholds effect is not controlled for (column (1)). There is no change for workers in micro firms. As in previous estimates, the shares of workers earning the minimum wage increase in small and large firms.
For large firms, the impact is larger when the size thresholds effect is included as part of the main effect (column (1)), but the opposite occurs for small firms. There is no significant effect on the share of workers covered by the legal maximum of weekly hours, while the share of workers with a labor contract increases in micro firms when the model controls for the size thresholds effect (column (2)).
The second set of estimations uses a different definition for the instrument. The instrumental variable used so far was proportional to the extension of the road network and the traffic in each region and year. This measure could be overestimating the arrival cost in regions having more than one inspection agency in its territory -i.e. I am assuming that each agency covers certain geographic area of the region. To capture this aspect of labor inspections, I redefine the instrumental variables dividing the previous definition by the number of inspection agencies in each region.
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The results obtained with the new definition of the instrumental variable appear in Table 5 where column (1) shows the instrumental variables estimates using specification (2), and column (2) also controls for the size thresholds effect using the 50% definition. The share of workers who are enrolled into the pension system falls in small firms with respect to large firms when the degree of enforcement increases. That is true in both models, but no effect is found for the aggregate of small firms. The effect is also nil for large and micro firms. The share of workers earning the minimum wage increases in large firms, but not in small firms. The magnitude of the effect for large firms is similar in both models. No effect appears for workers in micro firms.
Finally, the shares of workers with labor contract and working no more than the legal maximum of weekly hours are not affected by the degree of enforcement regardless the size of the firm.
In summary, this sub-section has shown that different adjustment patterns seem to be at work in urban and rural areas. First, the share of workers enrolled into the pension system falls in large and small firms in the urban area when the enforcement level increases. This reduction in the compliance level was not significant statistically when the sample also included the rural area.
Second, the size thresholds effect operates reducing the compliance level in urban areas, while it works in the increasing direction when the rural area was included. The remaining evidence obtained in this sub-section has indicated that the increased compliance with the minimum wage in large firms is robust to the new definition of the instrument, but not the increase in the share of workers in small firms earning the minimum wage and the share of workers with labor contract in micro firms.
Concluding remarks
This paper has analyzed how changes in the enforcement of labor regulations affect the compliance rate in a context where the labor rules and the characteristics of the labor inspection system differ by firm size. This allowed adding to the analysis a margin of adjustment not 23 The new instrument is defined as , where denotes the number of inspection agencies in each region. covered by previous literature -firms deciding to cross a size threshold to enjoy lower fines and/or less stringent labor regulations.
The theoretical discussion indicated that firms make decisions considering all the incentives arising from a change in the degree of enforcement, and these incentives could go in opposite directions and be different depending on the size of the firms. First, the deterrence effect of labor inspections should lead to increases in the compliance level when there is a rise in the enforcement effort due to the firms' perception of a higher probability of being inspected and fined. Second, the increase in labor costs due to a higher compliance level may lead some firms to reduce the size of their labor force. Displaced workers may offer their hours of work in the informal sector resulting in a reduction in the compliance rate. Third, less stringent regulations and lower monetary fines for firms of micro and small size generate incentives for small and large firms to become micro and small respectively when the degree of enforcement increases.
Depending on the labor regulation considered, the size thresholds effect may lead to increases or reductions in the compliance level.
The empirical analysis used Peruvian household survey data for the period 2008-2013 to identify how changes in an enforcement measure with variation at the regional and time level (logarithm of inspections per hundred salaried workers) impact on the compliance with four labor regulations (minimum wage, enrolment into the pension system, labor contract, and maximum weekly hours of work) differentiating by firm size. The results obtained using an instrumental variable strategy -being the instrument a measure of the arrival cost of inspectors to the firms-revealed that the enforcement effort had little impact on the compliance with labor market regulations.
The few statistically significant effects found differ by firm size and also by geographic area.
The most robust finding was an increase in the shares of workers earning the minimum wage in small and large firms. These results were robust to the restriction of the sample to urban observations and also to the definition of the instrument in the case of workers employed in large firms. There was an increase in the share of workers in micro firms having a labor contract as a result of an increase in the level of enforcement. This result appeared using the whole sample and the sample restricted to the urban area, but was statistically weak and not robust to the change in the instrument. When the sample was restricted to the urban area, a reduction in the shares of workers enrolled into the pension system in small and large firms appeared, indicating different adjustment patterns in urban and rural areas. Finally, no effect was found for the compliance with the maximum hours of work in any of the specifications and samples used regardless the size of the firm where workers are employed.
The main contribution of this paper was to bring into consideration a margin of adjustment not analyzed before. When faced with a higher degree of enforcement, firms may decide to reduce its size in order to enjoy lower fines and/or more flexible labor regulations. This is possible in Peru where the monetary penalties for violating the labor rules and the stringency of labor regulations are lower the lower the size of the firms. The results revealed that the size thresholds effect was small in magnitude and it was not clear in which direction operated. It increased the compliance with the rules in some cases -minimum wage in small and large firms using the whole sample, and it reduced it in some others -enrolment into the pension system in small and large firms using the urban sample.
All in all, the enforcement of labor market regulations had little impact on the compliance level in Peru over the period [2008] [2009] [2010] [2011] [2012] [2013] . In the few cases were significant effects were found, the deterrence effect of labor inspections was strong enough to generate increases in the compliance with labor market regulations sometimes -minimum wage in small and large firms-, but was offset by the movement of displaced workers into the informal sector some other timesenrolment into the pension system in small firms of urban areas. The simultaneous increase and reduction in the compliance with the labor rules is compatible with the evidence showing that most salaried workers in Peru enjoy some labor benefits but not all of them, meaning that firms do not restrict their choices to comply with all the labor regulations or to not comply with any of them.
The general lack of effect of the enforcement measure on the compliance with the labor rules leads to the conclusion that the Peruvian labor inspection system was not effective during the period analyzed, either because it was not able to generate the incentives to comply with labor regulations (e.g. because resources were scarce, fines were too low, and/or labor inspectors turned a blind eye on violations to the rules) or because it failed to overcome the consequences of the adjustment process associated to an increase in the compliance level (e.g. displaced workers moving into the informal sector of the economy). Notes: OLS estimations. Standard errors clustered at the region level between brackets and p-value for the test of significance of the linear combination of coefficients between parentheses. Individual controls include sex, age and age squared, educational level, civil status, number of children at home, race, area, size of the firm and sector of activity. The set of regional controls 1 includes the number of orientation orders per hundred workers, fiscal result, credit to the private sector, per capita household income, beneficiaries or food programs, and inequality index. The set of regional controls 2 adds unemployment rate, electricity consumption, and precarious dwellings. See Data Appendix for sources and definitions of variables. *** significant at 1%, ** significant at 5%, * significant at 10%. Notes: OLS and IV estimations. The instrument is the logarithm of the per capita crossing vehicles per kilometer of regional roads. Standard errors clustered at the region level between brackets and p-value for the test of significance of the linear combination of coefficients between parentheses. Individual controls include sex, age and age squared, educational level, civil status, number of children at home, race, area, size of the firm and sector of activity. The set of regional controls 1 includes the number of orientation orders per hundred workers, fiscal result, credit to the private sector, per capita household income, beneficiaries or food programs, and inequality index. The set of regional controls 2 adds unemployment rate, electricity consumption, and precarious dwellings. See Data Appendix for sources and definitions of variables. *** significant at 1%, ** significant at 5%, * significant at 10%.
Dependent variable:
IV (1) IV (2) IV (3) OLS IV (1) IV (2) IV ( Notes: IV estimations. The instrument is the logarithm of the per capita crossing vehicles per kilometer of regional roads. Standard errors clustered at the region level between brackets and p-value for the test of significance of the linear combination of coefficients between parentheses. Individual controls include sex, age and age squared, educational level, civil status, number of children at home, race, area, size of the firm and sector of activity. The set of regional controls 1 includes the number of orientation orders per hundred workers, fiscal result, credit to the private sector, per capita household income, beneficiaries or food programs, and inequality index. The set of regional controls 2 adds unemployment rate, electricity consumption, and precarious dwellings. See Data Appendix for sources and definitions of variables. *** significant at 1%, ** significant at 5%, * significant at 10%. Notes: IV estimations. The instrument is the logarithm of the per capita crossing vehicles per kilometer of regional roads. Standard errors clustered at the region level between brackets and p-value for the test of significance of the linear combination of coefficients between parentheses. Individual controls include sex, age and age squared, educational level, civil status, number of children at home, race, area, size of the firm and sector of activity. The set of regional controls 1 includes the number of orientation orders per hundred workers, fiscal result, credit to the private sector, per capita household income, beneficiaries or food programs, and inequality index. The set of regional controls 2 adds unemployment rate, electricity consumption, and precarious dwellings. See Data Appendix for sources and definitions of variables. The size thresholds effect used the definition of the 50%. *** significant at 1%, ** significant at 5%, * significant at 10%. Notes: IV estimations. The instrument is the logarithm of the per capita crossing vehicles per kilometer of regional roads divided by the number of regional inspection agencies. Standard errors clustered at the region level between brackets and p-value for the test of significance of the linear combination of coefficients between parentheses. Individual controls include sex, age and age squared, educational level, civil status, number of children at home, race, area, size of the firm and sector of activity. The set of regional controls 1 includes the number of orientation orders per hundred workers, fiscal result, credit to the private sector, per capita household income, beneficiaries or food programs, and inequality index. The set of regional controls 2 adds unemployment rate, electricity consumption, and precarious dwellings. See Data Appendix for sources and definitions of variables. The size thresholds effect used the definition of the 50%. *** significant at 1%, ** significant at 5%, * significant at 10%. Workers who do not receive the mandated benefits could be employed in a formal or an informal firm. The Peruvian household survey contains information regarding the legal entity of the firm where a worker is employed and the accounting system it uses (whether it is the accounting system required by the tax authority or not). This information is used in the literature to identify the formality status of employers and self-employed workers (Rodríguez and Higa, 2010 ), but is not considered a good indicator of the formality status of the firm where a salaried worker is employed, as it is expected to capture that information with error. Thus, the effect of changes in the degree of enforcement on the compliance with labor market regulations will be reflecting the average impact on the formal and the informal sectors of the economy.
The ENAHO provides data on individual characteristics used as control variables in the empirical analysis. 
